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Abstract Gynecomastia corresponds to abnormal and
excessive development of breast tissue in male patients. It
may be unilateral or bilateral and, depending on breast
volume and skin redundancy, it can be classified, according
to Simon, in four different groups. Standard therapy is
surgery and different techniques have been described so far,
including different type of incisions in the periareolar or
intrareolar skin. In 1996 in this journal we described our
personal technique, called “pull-through.” Our technique
combines liposuction that is performed on two planes,
subcutaneous and subglandular, and sharp parenchymal
excision, performed through the small liposuction incisions.
These incisions are short (1–1.5 cm) and hidden in the
inframammary fold and behind the anterior axillary pillar.
Furthermore the operation can be performed under local
anesthesia and with a short recovery period. Since then we
have operated on 260 patients. We now present our 15 years
experience and our review of literature, focused on authors
who used and criticized our technique. Results, in terms of
breast volume reduction, skin retraction, and minimal
visibility of scars, were very good, even in cases more
severe than in our first series (Simon's type IIb and female-
to-male transsexuals). Patients' satisfaction rate was high as
well and the incidence of complications was low. The
results we observed in our series and the ones presented by
different authors confirmed the validity and feasibility of
the “pull-through” technique in terms of esthetic and
functional results, patient satisfaction, and a low incidence
of complications.
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Introduction
Gynecomastia is the excessive breast enlargement in males,
mimicking that of females. The term derives from two
Greek words, γυνε (female) and μαστος (breast). The
incidence, as reported by different authors, ranges from
32% to 36% among adult males and even as high as 60% in
adolescent boys. According to the etiology, gynecomastia
can be classified as physiological, pathological, pharmaco-
logical, and idiopathic, the latter being the most common.
Three histological patterns have been identified, depend-
ing on different degrees of stromal and ductal proliferation:
the florid pattern, the fibrous pattern, and the intermediate
one. The three types represent the stages of evolution of the
pathology: in the majority of cases, after a duration greater
than 1 year, hypertrophic breast tissue becomes irreversibly
fibrotic. For this reason medical treatment usually has
limited success.
Depending on morphology and volume, gynecomastia is
classified according to Simon (1973) in four different
groups [1]:
I—Minor breast enlargement without skin redundancy,
IIa—Moderate breast enlargement without skin
redundancy,
IIb—Moderate breast enlargement with minor skin
redundancy, and
III—Gross breast enlargement with skin redundancy
that mimics female breast ptosis.
Simon's classification offers a simple guideline for
diagnosis and management: the different amount of adipose
P. G. Morselli: A. Morellini (*)
School of Plastic Surgery, University of Bologna,
Bologna, Italy
e-mail: andrea@morellini.info
Eur J Plast Surg (2012) 35:365–371
DOI 10.1007/s00238-011-0595-9tissue, parenchyma, and skin redundancy are paramount in
selecting patients and different surgical strategies. Actually,
surgical correction is the accepted standard of treatment.
Many different techniques have been described and
proposed and fall into three main groups:
& Excisional techniques adopting different approaches
and incisions,
& Suction-assisted lipectomy, and
& Ultrasound-assisted liposuction.
In our opinion, the main issue is to achieve a pleasant
chest wall shape, limiting scar extension, especially in the
areolar area. The technique, first described in 1996 and
called the pull-through technique, combines liposuction and
parenchymal excision. Ten years after its publication, we
reviewed our series, to obtain an accurate assessment based
on a larger patient population and a longer follow-up.
Surgery procedure
The surgical procedure is always performed under general
anesthesia. Markings are done with the patient in an upright
position and include:
& Inframammary fold,
& Boundaries of liposuction, and
& Skin incisions, 8–12 mm long and set one behind the
anterior axillary pillar and the other at the lateral
extremity of the inframammary fold, due to the need
for crossing liposuction tunnels and reaching the
glandular tissue in the periareolar area.
A hypotonic solution and local anesthetic with epineph-
rine 1:400,000 is used for subcutaneous infiltration. This
step is now performed in a different way than before: the
solution is injected through the two skin incisions using a
2-mm multi-hole smooth cannula.
Twenty minutes after the solution has been injected,
liposuction is performed. This is a wide and accurate
liposuction with different aims:
& Fat tissue removal,
& Breast contour remodeling, and
& Glandular tissue isolation.
Fat tissue removal and contour reshaping are performed
routinely in liposuction of the pectoral region. Isolation of
the glandular tissue, however, is a specific step of this
technique: the aim is to separate glandular tissue from its
cutaneous and fascial attachments, in order to facilitate its
following extraction in small pieces through the short skin
incisions. In order to achieve that, liposuction is performed
in a very meticulous way along two different planes; on the
deeper one, a 4-mm preformatted “fingertip” [2] cannula is
used above the pectoral fascia with the purpose of
mobilizing glandular tissue. Treating the superficial plane,
we use a thinner cannula (2–3 mm) to separate the
parenchyma from the subcutaneous tissue, freeing the
superficial layer skin attachments (Fig. 1).
The two layers must be meticulously created keeping in
mind that the goal of the procedure is to detach glandular
tissue almost completely both from the inferior plane and
the superficial one. Once the parenchyma has been freed
from its lower and superficial attachments, it can be
mobilized: at this point of the procedure, the parenchyma
mimics an octopus with its head corresponding to the
areola. At the end of liposuction, the residual glandular
tissue, located mostly in the subareolar area, can be pinched
in order to localize and evaluate its shape and amount. The
parenchyma to be excised is pinched between the thumb
and the index, then it is clamped using a surgical forceps
passed through the skin incisions (Fig. 2).
The instrument is then pulled out through the skin
incision used for liposuction, the glandular tissue is
exposed, and the parenchyma is excised using a scalpel or
the electrocautery (Fig. 3). The piecemeal resection requires
accurate inspection and palpatory check in order to
minimize bleeding and avoid excessive removal with
consequent skin irregularities. All the pieces of removed
mammary tissue are collected and sent, as separated
specimens from the right and left breast, for histological
examination.
After glandular tissue removal has been completed,
consistency and uniformity of the mammary area are
checked by pinching the skin: additional liposuction, using
a thin cannula can eventually be performed to smooth out
contour irregularities, especially at the margins of the
pectoral area and along the anterior axillary pillar. A
suction drain is inserted on each side and maintained for
24–48 h. Skin incisions are sutured in layers, and stitches
are removed on the eighth postoperative day. A compres-
sive dressing is applied at the end of surgery and removed
at the time of stitches' removal; after that, an elastic
garment has to be worn until the end of the first
postoperative month.
Fig. 1 The parenchyma is separated from the pectoral fascia using a
liposuction cannula
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Our series includes 260 patients, and the follow-up ranges
from 1 to 15 years. Patients' age ranged from 10 to
59 years, but most of the cases included were between 18
and 30 years of age. The great majority of the cases (92%)
were bilateral with a small percentage of unilaterals. Since
2000 the technique was also applied in gender-confirming
surgery to masculinize the chest wall in female-to-male
transsexuals.
These specific patients were selected according to
breast volume and ptosis: in cases of small or medium-
sized breasts with mild or no ptosis [type I, IIa (Fig. 4a,
b), and IIb (Fig. 5a, b) according to Simon's classifica-
tion], the “pull-through” technique was applied. Sixty
patients underwent chest wall remodeling using this
procedure: they all underwent hysterectomy and ovarec-
tomy at the same sitting.
Patients operated so far can be divided as follows
(Figs. 6a, b and 7a, b):
▪ Simon's type I, 17%;
▪ Simon's type IIa, 45%;
▪ Simon's type IIb, 30%; and
▪ Unilateral cases, 8%.
All surgery was performed under general anesthesia:
20% of the patients underwent the operation as a 1-day-
surgery regimen, while the remaining 80% were hospital-
ized for a period of 24 h. In all the cases, suction drains
were applied and, according to the amount of bleeding,
withdrawn after 24–48 h. The stitches were removed on the
eighth postoperative day. All the patients had to wear a
compressive elastic dressing for at least 1 month after
surgery and limit their physical activities for another one.
Controls were planned at 8, 15, and 30 days after surgery,
then at 2, 6, and 12 months. The longest follow-up was
15 years (eight patients).
Results
Volume
In all the cases, a significant reduction of breast volume with
glandular tissue removal was achieved and skin retraction led
to a good male-looking chest. In the latter series, large
amounts of volume, even 300 ml of parenchyma, had been
resected using this technique. The same results were recorded
in the group offemale patients undergoing gender-confirming
surgery. Further tailoring was necessary only in 4% of cases,
mainly during our earlier experience and it was due to
insufficient gland tissue removal: in these patients, the
remaining parenchyma was more evident in the subareolar
area and additional pull-through excision had to be performed
under local anesthesia.
Function and sensitivity
All the patients were satisfied with the result, and none had
functional impairment of the arms. Only 20% of them were
referred for transient reduction of the nipple–areola complex
sensitivity and complete recovery was achieved in 2–8m o n t h s .
Scars
Wound healing was completed in 8–10 days, and scars
were almost undetectable in the majority of cases.
Fig. 3 Intraoperative picture showing the glandular tissue pulled
through the incision in the inframammary fold
Fig. 2 The mammary paren-
chyma is clamped using a
forceps and pulled out through
the small liposuction incision
Eur J Plast Surg (2012) 35:365–371 367Fig. 5 a, b Preop and postop pictures of adult male patient classified as Simon type IIb
Fig. 4 a, b Preop and postop pictures of adult male patient classified as Simon type IIa
368 Eur J Plast Surg (2012) 35:365–371Fig. 7 a, b Preop and postop pictures of adult transsexual female patient classified as Simon type III
Fig. 6 a, b Preop and postop pictures of child male patient, presenting unilateral gynecomastia classified as Simon type I
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mary scar were recorded in 2% of cases while wide scars
were present in 3%. In these cases scar revision was
performed 1 year after the operation.
Skin irregularities
Excessive gland removal or excessive liposuction can
lead to irregularities of the skin surface. This undesirable
event is very obnoxious for the patient and sometimes
very difficult to correct. In our series only 4% of the
patients had irregularities of the skin surface in the
mammary area, most among the early cases and they
were due to excessively aggressive gland resection and/or
liposuction. Skin irregularities were corrected by further
superficial liposuction and or lipofilling performed under
local anesthesia.
NAC deformities
In 1% of patients, nipple–areola complex impairment
occurred: half of them showed areola skin retraction with
areolar deformities, while the other half had complications
due to desepithelization of the areola followed by scar
formation. These complications, both due to excessive
superficial liposuction or undermining, occurred in the
earlier series and were corrected by fat injection and scar
revision.
Infections
No surgical infections were ever reported in our series.
Bleeding
In 2% of our patients, excessive postoperative bleeding
occurred and in 1% of the cases, subcutaneous hematomas
were drained.
Discussion
Many different techniques have been proposed and described
to remove breast tissue in male patients with gynecomastia.
The choice should be guided by the severity of the deformity
in terms of breast volume and skin redundancy. The ideal
procedure should masculinize chest contourswhile respecting
the areolar complex and minimizing surgical trauma. Albeit
malignancy and breast cancer in male patients reported
only in 0.5% of the cases, Mladick [3] and other authors
s t r e s st h ei m p o r t a n c eo fr e s e c t i n gt h ep a r e n c h y m ai n s t e a d
of suctioning it in order to have specimens for the
pathologist.
Compared to surgical procedures that use a periareolar
approach [4], the technique we employ offers many
important advantages, both esthetic and functional:
▪ No incisions in the areolar complex are necessary,
avoiding risk of retraction, distortion, and sensory
impairment; as described for other techniques based
on liposuction. Areolar deformities are only possible as
consequence of excessive tissue removal just below the
areola.
▪ Skin incisions are small (8–10 mm) and placed at the
inframammary fold and behind the anterior axillary
pillar, that is at the margin and away from the pectoral
esthetic unit, following one of the pillars of plastic
surgery.
Compared to liposuction alone, as described by Rosen-
berg and Becker, we find our technique more effective and
safer:
▪ Direct visualization of the parenchyma is possible, this
allows a more extensive and radical removal of breast
tissue with no or minimal risk of relapses.
▪ Direct control of bleeding and hemostasis reduces the
incidence of postoperative hematoma.
▪ The pull-through technique combines the advantages of
suctioning procedures with preservation and availability
of breast tissue to be examined.
Some authors have proposed technical variations. Bra-
caglia and others [5] described their pull-through experi-
ence using only three incisions (one at the level of each
anterior axillary line and a median one at the level of the
sternal midline). Lista and Ahmad [6] referred to the use
of our technique in association with power-assisted
liposuction (PAL) while Ramon and others [7] associated
the PAL technique with endoscopic-assisted pull-through
excision.
We found the technique to be straightforward and
followed the procedure as it was first described: we never
felt the need for the aid of an endoscope since direct
exposure of the parenchyma by pulling it out allows
complete control of the excision and hemostasis. Regarding
the PAL, this could offer the chance to reduce surgical time
and fatigue, nevertheless we feel that traditional liposuction
allows more sensitive control of the cutaneous flap
thickness, especially in the more delicate regions (below
the NAC and along the borders of the pectoral area).
What are the limits and disadvantages of the pull-
through technique? Certainly, at the beginning, the proce-
dure is more time-consuming compared with liposuction
alone or with techniques utilizing a wider access. Further-
more a learning curve is necessary although this is not as
long as it might seem. The main issue is to achieve good
sensitivity in parenchymal resection, avoiding unpleasant
370 Eur J Plast Surg (2012) 35:365–371NAC deformities and to check hemostasis: in fact, in
earlier cases, the hematoma rate was higher. A good way
to prevent hematoma is to resect a small amount of
parenchyma and to carefully verify hemostasis after each
piecemeal resection.
After 15 years of experience, we can confirm that we are
satisfied with this surgical technique: during this period of the
good results, we extended indications to include patients
undergoinggender-confirmingsurgery.Furthermore,areview
of the literature showed how the pull-through technique has
been well accepted and adopted by other surgeons with
favorable results. The main point, in our opinion, is that the
technique combines simplicity and effectiveness while min-
imizing and concealing surgical scars.
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